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OcTaHHiMy pokamu enichi3 NPMBEPTAE 3HA4YHy yBary JOCIIAHUKIB, OCKIbKU BiH BUPOOSIAE BKPai BAXXINBUI rOPMOH MENATOHIH. [JaHuii ropMoH
Bigirpae 3Ha4yHy posib B PO3BUTKY HOPMAsbHOI BAriTHOCTI: CIPUAE IMANAHTALIl, 3HUXYE OKCUZATUBHUI CTPEC TOLYO. BogHoYac, B3aEMogia Mix
LUNLLIKOMOZI6HOK 347103010 | MNALEHTOMK, K YaCTUHOK eHAOKPUHHOI CUCTEMM, 3aTNLLIAETLCSA HE [0 KIHUSA 3’ ACOBAHOK).

META [OCJIIAXEHHSA. BctaHoBUTY NaToreHETUYHI 38°A3KN MK CEKPELiEto MeIaToHIHY, NNAaLeHTapHoro ¢aktopa pocTy 1a penposykTUBHUX
FOPMOHIB Y BAriTHUX XIHOK 3 NIAUEHTAPHOI0 HELOCTATHICTIO, LYO NPOSABAETLCA Y BUIMIAAI CUHLPOMY 3aTPUMKU BHYTDILLHBOYTPOOHOIO pOCTy
nnoga.

MATEPIAJT TA METOAN. O6ctexeHo 35 BariTHux XiHOK y Bili 18-36 pokiB 3 nnaLeHTapHOK HEAOCTATHICTIO, L0 NPOSBASAACS Y BUINSAI
CUHAPOMY 3aTPUMKN BHYTPILLHLOYTPOOHOIO POCTY 171044 B 3 TPMMECTPI BariTHOCTI (JocnigHa rpyna). KoHTposbHa rpyna cknaganacs 3 20
XIHOK 3 HEYCKNaAHEeHUM nepebiromM BariTHOCTI. Bu3Hayanm KOHUEHTPAaUito B KPOBI MeNatoHiHy Ta nnayeHTapHoro hakropa pocty, a Takox
171a4eHTapPHNX rOPMOHIB: MPOrecTepOHY, NNALEHTAPHOI0 J1aKTOreHy, BiflbHOro ecTpiosny.

PE3YJIbTATU. BcTaHoBneHo, L0 KOHLEHTPALIS MeNaToHiHy JOCTOBIPHO 3HWXYBAaNach, AKLO BariTHICTb YCKNAAHIOBANACh 3aTPUMKOIO BHY-
TPILLHLOYTPOOHOI0 POCTy n1oj4a (focnigHa rpyna — 129,90 + 17,65 pg/ml, koHTponbHa rpyna — 231,25 + 21,56 pg/ml, p < 0,01), Tak camo sk i
KOHLEHTpaUis naayeHTapHoro gaktopy pocty (gocnigHa rpyna — 130,78 + 15,80 pg/ml, koHTponbHa rpyna — 230,00 + 29,97 pg/ml, p < 0,01).
Takox 6yn0 BUABIEHO JOCTOBIPHI BIAMIHHOCTI KOHLIEHTPALI NPOrecTepoHy Mix rpynamu (gocnigHa rpyna — 15,36 + 2,78 ng/l, KOHTPO/IbHA
rpyna - 30,43 + 2,66 ng/l, p < 0,01), 5K i nnaLyeHTapHoro naktorexy (gocnigHa rpyna — 6,31+ 2,08 ng/l, kontposnsHa rpyna— 7,76 + 1,93 ng/l, p
< 0,05). 3Ha4yumOi Pi3HNLIi Y KOHLIEHTPALIAX BISTbHOr0 €CTPIONy MiX rpynamu BUBIIEHO He 6YI10. B KOHTPObHIV rpyni 6y/0 BCTAHOBIIGHO TiCHY
KOPEnaLito MiX PIBHAMU MENAToHiHy Ta nporectepoHy (r = 0,76, P = 0,0001), Ta noMipHy KOPENALil0 MK PIBHAMY MENATOHIHY Ta BiflbHOI0
ectpiony (r= 0,61, P = 0,004). Takox nomipHy HeratnsHy KOpPesayito MiX DiBHAMY MEIATOHIHY Ta M1aLeHTAPHOro JIakToreHy B miasmi KpoBi
BAriTHUX XIHOK 6Y/10 BUSB/IEHO B JOCTIAHI rpyni (r = -0,438, P = 0,042).

BUCHOBKW. PisHi B nias3mi KpoBi MenaToHiHy Ta niaLeHTapHoro ghaktopy POCTY 3HAYHO 3HWXYIOTbCS y BUMAAKY MaaLeHTapHOi HegocTar-
HOCTI, L0 NPOSABNAETLCA Y BUITIALI 3aTPUMKN BHYTPILLHBOYTPOOHOI0 PO3BUTKY MI044. Y 380POBUX BariTHUX CEKPEeLis CTEPOIAHUX rOPMOHIB
171a4eHTOI0 (MIPOrecTepoHy Ta BiflbHOr0 eCTpiony) NPAMO KOPEIOE 3 PIBHEM MENATOHIHY B KPOBI. LV 38’A30K NOPYyLLYETbCA NPY NAALEHTaPHIM
He[oCTaTHOCTI.

KJIH0Y40BI CJI0BA: nnayeHTapHa He[OCTATHICTb, MEIATOHIH, MAALEHTAPHUIA (haKTop POCTY, NPOrecTePOH, MAALEeHTAPHNI aKTOrEH, BilbHNI
ectpion
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Ha jaHomy eTani po3BUTKY akyLLepCTBa Ta riHEKOOrii 3aralibHOBM3-
HaHWUM BBXAETbCS (PaKT, L0 CNPUATIMBUIA Nepeodir BariTHOCTi Ta ii pe-
3ynbTaT 6e3M0CepeaHbO 3aeXNThb Bif CTaHy 3[40POB’A MaTepi, 30Kpema,
ii eHAOKPMHHOI cucTemu. ORHIEI0 3 BOXIMBUX CKNAA0BUX Li€i cMCTEMU €
wmwKonogioHa 3anosa, abo eniis (pineal gland). EHOOKPUHHA (DYHK-
Lis enicpizy nonsrae y BUAINEHHI MeNaTOHiHY Ta CepOTOHiHY. MenaToHiH
(5-meTokcn-N-aueTMATPUNTaMiH) € CMOMYKOL0, WO HanexuTb A0 Knacy
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iHgonis. bionoriYHMM nonepesHUKOM MeNTaTOHIHY € He3aMiHHa aMiHOKUC-
nota Tpuntopad. MenatoHiH, Ha BifMiHY Bifi CEPOTOHIHY, NErko NPOHN-
Kae Kpisb remaro-eHuedaniyHuin 6ap’ep [1, 2]. IcHye npunyLueHHs, Lo
Lieli FOPMOH CeKpeTyeTbCs 3 enichiza nepesaxHo y CIMHHOMO3KOBY piau-
Hy [3]. Bigomo, L0 MeNaTOHiH akTUBHO NPOAYKYETLCA TPOGho61acToM Ta
nnaueHTor [3, 5] Ta Bigirpae 3Ha4Hy posib B PO3BUTKY HOPMaSTbHOI Ba-
FiTHOCTI, 30KPeMa, BiH CNpWsE YCMiLLHIA iMnnaHTadii nnigHoro aius [3],



BMJIMBAE HA NOMOrOBUIA aKT [4], 3HUKYE OKCMATUBHUIA CTPeC [6], Hanpu-
Knag, npu npeeknamncii [2, 7, 8] TowLo. MepopanbHe 3acTOCYBaHHS Me-
NATOHIHY Y BariTHWX i3 3aTPUMKOI0 BHYTPILLUHbOYTPOGHOIO POCTY nioja
noKpaLlye nepuHatanbHi pedyneratu [8]. BogHoyvac, B3aeMOBIgHOCUHM
MK LIMLIKOMNOAIGHOK 335103010 i TPOH06IACTOM MALEHTH, K NPOAY-
LLeHTOM MeJlaTOHIHY 30KPeMa, Ta 4aCTUHOK eHAOKPUHHOT CUCTEMU MaTepi
3aranom, 3annUWaKTbCs He 40 KiHUA 3’ACOBaHUMU. TakoX HEBIAOMO, YK
NnnaweHTa CeKpeTye MeNaToHiH B LMPKaZiaHHOMY PeXuMi, 4u Hi [8].

lnaueHTa € B2XJIMBUM OPraHOM B KOHTEKCTi PO3BUTKY KMITUHHOI
TPAHCNNAHTONOTIT, OCKiNbKK 6araTbMa LOCHiAHUKAMK 3apa3 iHTEHCWUBHO
BWBYAETLCA MOX/UBICTb BMKOPUCTAHHA CTOBOYPOBMX KNiTUH B Tepanii
Pi3HMX 3aXBOPIOBAHb, A48 4Or0 MPOMOHYETHCS BUKOPUCTOBYBATH fIK My-
NOBWUHHY KpoB [9], TaK i BnacHe nnaueHTapHy TkaHuHy [10, 11]. OgHak,
JoTenep HeBiAOMO, Y1 AOUINbHUM € 3a6ip KpOBi aB0 TKAHMHW NNALEHTU
AN NOAANbLLOr0 BMAiNEHHS CTOBOYPOBMX KNITUH Y BUMAAKY AiarHOCTO-
BaHOI NNALEHTapHOI HeJOCTATHOCTI Ta 3aTPUMKN BHYTPILLHbOYTPOOHOIO
POCTY NNOAA, i AKi iCHYOTb NOB’A3aHi 3 UMM pu3nkin. OQHUM 3 Taknx pu-
31KiB, HanpuKnag, € MiTOXOHApianbHa HeJOCTATHICTL CTOBOYPOBUX KIi-
TWH TpohobnacTy, BUKIMKaHA rinokcudHumM ctpecom [12]. Tomy, cepen
iHLLOrO, aKTUBHO BEAETbCS MOLLUYK HOBMX e(PEKTUBHUX (30Kpema, Bioxi-
MiYHUX) MapkepiB, AKi 6 BifOGpaXKanu CTaH KNITUH i TKAHUH NNALEHTU.
Cepen iHWWNX, TAKUM MApKepOM MOXXHA BBa)XATW NNaLEHTapHWA hakTop
pocrty (Placental Growth Factor, Hagani PIGF), skuit Mae npoaHrioreHHui
e(heKT B MaTePMHCLKO-NSIOLOBOMY KOMMEKCI, NO3UTUBHO BMSIMBAE HA
picT Tpogho6nacTy Ta LWKMPOKO BiZOMUA AK NPELUKTOP i QiarHOCTUYHWIA
mapkep npeeknamncii [13, 14]. Pazom 3 Tum, JaHa Monekyna Bce 6iflb-
LLe NpuBepTae yBary AOCigHNKIB came NPy NnaLeHTapHii HeAoCTaTHOC-
Ti (MH) a6o npu auctpeci nnoga. Hanpuknag, Bligh Ta iH. BCTaHOBMUAK,
L0 3HWKeHNIT piBeHb PIGF y maTepi acouitoeTbCA 3 HIDKHOK OLLIHKOH
HOBOHAPOKEHOro 3a LUKanow Apgar, natosnoriYyHUMNU 3MiHaMu puTMy
cepLebuTTa naoda B nosorax Ta 3MiHamu pH B apTepisx nynoBuHu, Lo
XapakTepHi ang rinokcii nnoga [15]. Kwiatkowski Ta iH. BusiBunu, Lo npu
NOPYLLEHHI KPOBONNUHY B MATKOBUX apTepifx Ta apTepisix NynosuHU, LU0
NPOABNSATLCA Y BUMNALI «iLLEMiYHOr0 NNALEHTapHOro CUHAPOMY>, Bifl-
Mi4aeTbCs 3MiHa cniBBigHOLWEHHA MixX PIGF Ta po34nHHoi FMS-nogi6Hoi
TMPO3MH-KiHa3n-1 (SFIt-1) Ha KopucTb 0CTaHHbLOI. TakoX aBTopamm 3Ha-
IIEHO BUPAXEHY HEraTMBHYy KOpensauitd MiX KoHueHTpauismu PIGF B
Nnnasmi KpoBi BariTHUX XXiHOK Ta CTYNeHAMM MOPYLLUEHHS KPOBOMUHY B
MaTKoBWX apTepisx Ta apTepisx nynosunu [16]. Llikaso, wwo Broere-Brown
3i cniBasT. Ha Benukiil BUGipLi (3461 nonoris) BCTaHOBUNU, LLIO HU3bKNI
pieeHb PIGF B nynoBUHHINA KPOBi, 3abpaHiil Nif Yac Nonoris, aCOLLOETLCA
3i 3HUKEHOI0 MACOKO TiNa NPU HAPOZXKEHHI Ta HASABHICTIO 3aTPUMKM BHY-
TPILLUHLOYTPOBHOro po3BUTKY nofa [17]. B3aemMo3B’A30K MidX 3HWXKEH-
HAM piBHA PIGF i nnaueHTapHO HeA0CTaTHICTIO NiATBEPIKYETbCA TAKOXK
iHWWUMK focnifmkeHHsmu [18, 19].

TPYHTYIOYMCH HA BULLIEHABEAEHOMY, MOXHA 3p0GUTM BUCHOBOK, LLIO
3HUKEHHA piBHA PIGF sk B nia3mi KpoBi BariTHOI XiHKW, TaK i B MynoBUH-
Hill KPOBI € HAAINHUM BiarHOCTUYHUM KPUTEPIEM NNaLeHTapHOi HeJocTar-
HOCTIi Ta 3aTPUMKMW BHYTPILLHbOYTPOOGHOTO PO3BUTKY N0AA.

META [OCNIIXEHHSA. BctaHoBUTM naToreHeTUYHi B3aeMO3B’I3KM
MK CEKpEeLiet0 MenaToHiHy, NnaueHTapHoro ¢haktopy pocTy Ta penpo-
JYKTUBHWUX FOPMOHIB Y BariTHUX 3 NiaLeHTapHO HeJOCTaTHICTIO, peani-
30BaHOI0 Y BUTNALI 3aTPMMKI BHYTPILLHLO0YTPOBHOr0 POCTY Nioga.

MATEPIANIX TA METOAU

06¢TexeHo 35 BariTHUX XIiHOK Y Bili 18-36 POKiB 3 NnaLeHTapHO
HeAOCTaTHICTIO, WO Oyna peanizoBaHa y BWUIMAAi CUHAPOMY 3aTPUMKM
BHYTPILLHbOYTPOGHOr0 po3BuUTKY noga lI-1ll cTyneHs B TepMiHi BariTHoC-
Ti 30-36 TXHIB (NepenbayyBana maca nnoja Huxya 10 nepueHTuni 3a
Y3[1) — pocnigHa rpyna. KoHTponbHy rpyny cknanu 20 XiHOK 3 Heycknag-
HEHUM nepe6irom BariTHOCTI B TOMY XX TepMiHi. 2KiHKM 3 BaXKOI eKc-
TpareHiTanbHOK NATONOrIE, IMYHHUMI KOH(NIKTAMM Ta 03HaKaMU BHY-
TPILWHbOYTPOBHOrO iHChiKyBaHHA NyioAa 6YNN BUKITHOYEHi 3 AOCNIIKEHHS.

www.transplantology.org

PiBHi MenaToHiHy, NnaLeHTapHOro aktopa pocTy Ta FOPMOHIB na-
LLeHTU BU3HAYaNN y BEHO3Hii KPOBI, Ky 3a6mpani WsSXoM 04HOKPATHOI
BEHENYHKLii nepudepiiiHoi BeHN HaTLie 0 8- rOAMHI paHKy. 3 MeTo
OTPUMAHHS NNa3MIU KPOB LEHTPUADYryBanu NpoTArom 5 xBunuH. KoHueH-
Tpauito menatoHiHy Ta PIGF BM3Ha4anu iMyHO(hEepMEHTHUM METOAOM 3
BMKOPUCTaHHAM AiarHocTU4HMX Habopie Melatonin ELISA Ta PIGF ELISA
(/BL, Himey4nHa) Ta imyHoaHanisaTopa-tepmoLieiikepa Stat Fax 1904
(Awareness Technology, Inc., CLUA).

Hamu TakoX 6yno BW3HAYeHO Yy BCiX XIHOK KOHLEHTpaLii B nna3mi
KPOBi FOPMOHIB, L0 BUPOGNAIOTLCA MIALEHTOK: NPOrecTepoHy, BiflbHO-
ro ecTpionly Ta nnaueHTapHOro NakToreHy, 3 rpynu 3 NiaLeHTapHoK He-
[OCTATHICTIO Ta Y BCiX BariTHUX KOHTPOJSIbHOI rpynu. BM3Ha4YeHHA PiBHIB
PenpoayKTUBHUX FOPMOHIB B KPOBI BariTHUX XXiHOK NMPOBOAMIM 3a [0-
NOMOrOK iIMYHO(DEPMEHTHOrO MeToy. PiBHI nnaueHTapHOro NakToreHy
BCTAHOBNIOBAMNM 32 JONOMOIOK0 aHanisaTop-hoTOMeTpy iMyHODEPMEHT-
Horo URIT-660 (URIT Medical Electronic Group Go., Ltd, KHP). KoHueH-
Tpawii BifIbHOro ecTpiofly Ta NPOrecTepoHy B Nnasmi KPoBi 06CTEXEHUX
nawieHTiB BM3HA4aNK 3a JONOMOrOH XeMiNOMIHECLIEHTHOrO iMYHOMOTIY-
HOro aHanidy. BukopuctoByBanu fiarHocTuyHi Ha6opu Siemens (Himeuy-
YnHA) AN KOXKHOrO ropMoHy. OUiHKY pe3ynbsTaTiB NpOBOAMM HA aHani-
3atopi IMMULITE 2000 (Siemens Healthcare Diagnostics Inc., CLUA).

Pesynstatn 06po6neHi CTaTMCTU4HO 32 LOMOMOrOK NpOrpamMHoro
nakety MedCalc (MedCalc Software, benbris), 3 BukopuctaHiam Welch-
test ansa HeogHakoBMX BUGIPOK. BigMIHHOCTI BBaXanucs AOCTOBIPHUMU
npu 3Ha4eHHsX p < 0,05. [ns BUBYEHHSA KOPeNALiiHNX 3B’A3KiB BUKOPUC-
TOBYBABCA KOeiLieHT kopenauii Mipcoxa.

PE3YJIbTATM! TA IX 06r0BOPEHHS

Pe3ynbTati BUBYEHHS PiBHIB MENATOHIHY B KPOBi 0GCTEXEHWX BariT-
HWUX NpefcTaBneHi Ha puc. 1. CepeaHs KOHUEHTpaLif MenaToHiHy cknana
B gocnigHin rpyni 129,90 + 17,65 pg/ml (n = 35), B rpyni KOHTpono —
231,25 £ 21,56 pg/ml (n = 20). Sk BUAHO 3 ricTorpamu, y BariTHUX XiHOK
3 NNALEHTAPHOI HEJOCTATHICTIO CNOCTEpIrannucs BiporifgHO HUXYi KOH-
LLeHTpaLii MenaToHiHy B nia3Mi KpOBi NOPIBHAHO 3i 3LOPOBMMM BariTHU-
mu (p = 0,0003).

Pe3ynbTati NOPIBHAHHSA B Mnas3mi KpOBi 06CTEXEHUX BariTHUX piB-
HiB MNaLeHTapHOro (PakTopy POCTY HaBeAeHi Ha PHUC. 2. 3HMKEHHA
B N/1a3Mi KPOBI BariTHWX XXiHOK, BK/TKOYEHWX B JOCNIAHY rpyny, cepeaHboi
KOHUeHTpauii PIGF B 1,78 pa3u nopiBHAHO 3 KOHTpOMeM (AocnigHa rpy-
na — 130,78 = 15,80 pg/ml, koHTponbHa rpyna — 230,00 + 29,97 pg/ml,
p < 0,01), Ha Hawy LymKy, CBiA4UTL NPO YNOBISIbHEHHSA AHMIOHEOreHesy
B TKAQHWHI NNaLeHTu.
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Puc. 2. KoHueHTpauis PIGF B KpoBi BariTHUX XXiHOK 3 NnaLeHTapHo
HepocTaTHicTio («PIGF MH», n = 35) Ta BariTHUX XIHOK KOHTPONbHOI
rpynu («PIGF KoHTponb», n = 20).

MMpumitka: * - p < 0,01 B NOPIBHAHHI 3 rPYNOK KOHTPOJIHO.

[laHi Wwo[o ropMoHiB, AKi BUPOGNSKOTLCA NNALEHTOK (MporecTepo-
HY, BifIbHOrO €CTPioNy Ta NNaueHTapHOro NakToreHy), HaBefeHi HuxX4e
(Tabn. 1). Hawi gaxi nigTBEpIKYIOTb HAABHICTb MALEHTAPHOT HEAOCTATHOC-
Ti y XIHOK OCNIQHOT rpynu, aipke M1 BUSIBUMW BIPOTiAHE 3HKEHHS, NOpPiB-
HAIHO 3 KOHTPOSILHOKO PYNOHD, [BOX i3 TPbOX AOCAIHKEHUX FrOPMOHANBHUX
MOKA3HWKIB aKTUBHOCTI NiaueHTW. [MopyLweHHS roOpMOHaNIbHOI aKTUBHOCTI
NNaLeHTapHOi TKaHWHKU B rpyni XiHOK 3 MH npossunocs y sBurnagi 3mex-
LLEHHs1 KOHLIEHTpaLlii, NOPIBHAHO 3 KOHTPOSeM, K nporectepoHy (8 1,98
pasu, p < 0,01), Tak i nnaueHTapHoro nakroreny (8 1,23 pasu, p < 0,05).

BiporigHoi pisHuUi B piBHAX BiIbHOr0 €CTpiony M 060Ma rpynamm
BUSIBJIEHO He 6YNO0, L0, IK MW BBXAEMO, MOXKHA PO3LIHIOBATY AK KOM-
NEHCATOPHY PEaKLito 3 6OKY TKaHUHU NNaLeHTu.

Hamu TakoX 6yno BUBYEHO KOPENALiAHI B3aEMO3B’A3KM MiX BiacTe-
XKEHUMI MOKa3HUKamu. 30kpema, 6yno BUSBNEHO TiCHWA KOPensUiiHui
3B’A30K MiX PiBHAAMYU MENIATOHIHY Ta NPOrecTepoHy B KOHTPOSbHIA rpyni
(r=0,76, P = 0,0001, puc. 3), a TakoXX NOMipPHWIA KOPENALiiHUIA 3B’430K
MiDK KOHLEHTpaLisiMi MeNaTOoHiHY Ta BifIbHOTO CTPIOJTy — TAKOX B KOHTP-
onbHi rpyni (r = 0,61, P = 0,004, puc. 4).

B rpyni XiHOK 3 nnaueHTapHOK HeA0CTaTHICTIO HaMK 6YNo BCTaHOB-
JIEHO TiNbKW NOMIPHWIA HEeraTUBHUA KOPENsALiiHWA 3B’A30K MiXX PiBHAMU
MEnaToHiHy Ta naleHTapHoro naktoreuy (r = -0,438, P = 0,042, puc. 5).

[PYHTYIO4MCH HA HAaBEAEHUX JaHMX, MOXHA BBAXATH, LLO Y 30POBUX
BariTHUX NPOAYKLIA NALEHTOK CTEPOigHMX TOPMOHIB, @ Came Mnporec-
TEPOHY Ta BiflbHOTO €CTpiony, NPSAMO 3aneXuTb Bifl KOHLEHTpaLii Mena-
TOHIHY B KpOBi. pn nnaueHTapHii HeJOCTATHOCTI Lieidl B3aEMO3B’A30K
NOPYLLYETLCA. TPUTEPOM [N BMSBNEHUX KOPENsAUiiHWX 3B’A3KIB CNig
BBaXXaTW Came MeNaTOHiH, OCKIifIbK/ BCTAHOBJIEHO, L0 Lien rOPMOH, 30-
Kpema, BMiMBaE Ha 6GanaHc Cynb(haTiB eCTPOreHiB B eHAOTeNianbHUX
KNITUHAX NYNKOBOI BEHM LUASXOM PEryntoBaHHs 6anaHcy M ecTpo-
reH-cynbgparasor Ta cynborpaHcdepasoro [20]. MoaibHUA npuHUMN
perynauii Moxe 6yTW akTyanbHUM i Ans nporectepoHy. [leski aBTopu
BKa3ylOTb Ha NPOTEKTUBHY, 3aBAAKN aHTUOKCWUAAHTHI aKTUBHOCTI, POSib
MeNaToHiHy B NPOAYKLIii NporecTepoHy ntoTeanbHUMK KnituHamu [21]. €
06rpyHTOBaHI NiCTaBM rOBOPUTU NPO CTUMYJIHOKOYY Ait0 MENATOHIHY i Ha
CeKpeLito NporecTepoHy came NNaLEHTapHOK TKaHWHOKW [22, 23].

LLlogo nnaueHTapHOro NakToreHy i MOro B3aEMO3B’AA3KiB 3 MeNnaTo-
HIHOM BiZOMO fiMLLIE, LU0 KOHLEHTPALi JAHOr0 rOPMOHY B nilaLeHTapHii

|
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Puc. 3. Po3noginbya KopenauinHa giarpama, Wwo Bigobpaxae
KOpensUinHNiA 3B’A30K MiX PiBHAMYU MeNaToHiHy («MenaToHiH
KOHTPOSIb») Ta NPOrecTepoHy («porectepoH KOHTPONb») B KPOBI
BariTHUX XIHOK KOHTPOMNbHOI rpyniu
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Puc. 4. Po3noginbya kopensuiiiHa giarpama, Lo Bifobpaxae
KOpensuinH1in 38’A30K MiXK PiBHAMU MENaTOHiHY («MenaToHiH KOH-
TPOJIb») T BifIbHOTO eCTpiony («BifbHUA eCTPION KOHTPOSIb») B KPOBI
BAriTHUX XIHOK KOHTPOJTbHOT rpynu.

pg/ml 350 -
300 o
250
200 —
150~

MenaToHiH MNMH

100~
50

o
2 3 4 5 6 7 8 9

MnaueHTapHUit naktoreH MH

Puc. 5. Po3noginbya kopensauiiiHa giarpama, Lo Bifgobpaxae
KOPensLinHNiA 3B’A30K MiX PiBHAMU MeNnaToHiHy («MenatoHin») Ta nna-
LIEHTAPHOr 0 NTaKTOreHy («lnaweHTapHWii NaKToreH») B KPOBI BariTHUX
XKIHOK rpynu 3 NiaueHTapHo HeLOCTaTHICTIO

BATITHI 3 NNALEHTAPHOHD

TIOKASHIK HEZOCTATHICTIO (N = 35)
MporectepoH (ng/ml) 15,36 £ 2,78**
MnaueHTaphuit nakToreH (mg/l) 6,31 £ 2,08
BinbHwuii ectpion (ng/ml) 6,77 5,81
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Ta6n. 1. PiBHi penpoayKTUBHIX

BATITHI KOHTPOJILHOT YN . S :
FOPMOHIB B KPOBI BariTHUX XKiHOK

(N=20)
L0CAIKyBaHNX rpyn
30,43 £ 2,66
7,76 +1,93 Mpumitkn:
*—p<0,05,
6,10 + 2,61 p 00t



TKaHWHI LWYypiB 3MIHIOETLCA Mif BNAWBOM LMPKagHUX putmiB [24]. He-
raTuBHY KOPEeNAuitd MK MenaToHiHOM Ta MaueHTapHUM NaKTOreHoMm,
Ha HaLy JyMKY, MOXHA NOACHUTW KOMMEHCATOPHOK PeaKLiel0 TKaHUHU
nnaueHTu, aKa npu gediumnti npoayKLii 0AHOr0 rOPMOHY (NNaLeHTapHoro
NaKTOreHY) 4aCTKOBO KOMMEHCYE MOro iHWUM (MENaToHiHOM).
MenatoHiH cnpaBnisie NO3UTUBHWIA BNANB HA Me3eHXiManbHi CTOBOYPO-
Bi KNITUHW §K in Vitro, TaK i in vivo [25], TOMy M0ro piBeHb MOXHA BBaXa-
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TV KPUTUYHO BXKITUBUM NN YCMILLIHOMO 3a60py LKUX KIITUH 3 MYNOBUHHOI
Kpogi. LLlogo PIGF Bigomo, L0 BiH NPOAYKYETbCA Me3eHXiManbHUMM CTOB-
6ypoBuUMM KniTHamm [26], a oTxe, TeopeTuyHo PIGF moxe 6yTi giarHoc-
TUYHUM MApPKePOM KiNbKOCTI Ta XXUTTE3AATHOCTI TakmX KNiTWH. Ha xanb, Ha
CbOrofiHi B 623ax JaHUX HAYKOBMX CTaTel HaMm He BAANOCS BUABMTM ny6si-
KaLlii, AKi 6 onucysanu B3aEMO3B’A30K MiXX MenaToHiHOM Ta PIGF, sk npu
HOPMaIbHilA BariTHOCTI, TaK i NP NiaueHTapHin He40CTaTHOCTI.

BUCHOBKU

Takum YMHOM, MOXHA BBaXaTy BCTAHOBJIEHUM (HaKTOM Te, LYo PiBHi menatoHiHy Ta PIGF y BariTHuX BiporigHo 3HWXYoTbCA NPy NNALEHTapPHii Hego-
CTaTHOCTI, LU0 peani3oBaHa y BUrnagi 3aTPUMKN BHYTPILLHE0YTPOGHOro po3BUTKY nnoga. [nayeHTapHa HegocTaTHicTb B AOCHIgHI rpyni 6yna Hamn
nigTeepAXeHa 6ioXiMiyHo, a came, 6YyNno BUABNIEHO SHMXEHHS KOHYEHTPaLil ropmMoHiB, Lo BUPOGNAIOTLCA NNALEHTOO, TOPIBHAHO 3 BariTHUMY KOHTP-
O/1bHOI rpynn. Y 340p0BUX BariTHUX NPOAYKYIA NAALEHTOR CTEPOIGHNUX rOPMOHIB, 30KPEMA NPOrecTePOHY Ta BiflbHOIo ECTRIONY, NPAMO 3aNEXHTH Bif
KOHUEHTpaLii MenaToHiHy B KpoBi. [Ipn nnayeHTapHii He4oCTaTHOCTI Leli B3aEMO3B’A30K NOPYLLYETHCA.
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ABSTRACT

A pineal gland attracts much attention of scientists lately, because it secrets melatonin, which is a very important hormone. Melatonin plays a
significant role in the development of pregnancy: it enhances implantation, decreases oxidative stress etc. At the same time, the links between
the pineal gland and the placenta, as a part of endocrine system of a mother, are still not well described.

OBJECTIVE OF THE STUDY. To investigate the pathogenic links between secretion of melatonin, placental growth factor and reproductive hor-
mones in pregnant women with placental insufficiency, manifested as intrauterine growth restriction syndrome of fetus.

MATERIAL AND METHODS. 35 pregnant women aged 18-36 with placental insufficiency (Pl) were examined (study group). The placental insuf-
ficiency manifested as the intrauterine growth restriction syndrome of the fetus (IUGR) in the 3rd pregnancy trimester. The control group con-
sisted of 20 women with uncomplicated pregnancy at the same term. The blood concentrations of melatonin and placental growth factor (PIGF)
were studied, as well as the blood concentrations of certain placental hormones: progesterone, placental lactogen and unconjugated estriol.

RESULTS. The concentration of melatonin was found to decrease significantly, if pregnancy was complicated by intrauterine fetal growth retar-
dation (study group — 129.90 + 17.65 pg/ml, control group — 231.25 + 21.56 pg/ml, p < 0.01), as well as concentration of PIGF (study group
—130.78 + 15.80 pg/ml, control group — 230.0 + 29.97 pg/ml, p < 0.01). A significant difference of progesterone concentrations between the
groups was found (study group: 15.36 + 2.78 ng/l, control group: 30.43 + 2.66 ng/l, p < 0.01), as well as for placental lactogen (study group:
6.31 + 2.08 ng/l, control group: 7.76 = 1.93 ng/l, p < 0.05). No significant difference between the concentrations of unconjugated estriol was
found. A close correlation between melatonin and progesterone in the control group was found (r = 0.76, P = 0.0001), a moderate correlation
between melatonin and unconjugated estriol was also established in the control group (r = 0.61, P = 0.004), and a moderate negative correla-
tion between melatonin and placental lactogen was found in the study group (r = -0.438, P = 0.042).

CONCLUSIONS. The blood levels of melatonin and PIGF significantly decrease in case of placental insufficiency, manifested as intrauterine
fetal growth restriction syndrome. In healthy pregnant women, the secretion of steroid hormones (progesterone and unconjugated estriol) by
placenta directly correlates with blood concentration of melatonin. This link is being disordered in case of placental insufficiency.

KEY WORDS: placental insufficiency, melatonin, placental growth factor, progesterone, placental lactogen, unconjugated estriol
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At the present stage of the development of Obstetrics and Gynecology
it's been commonly admitted that a favorable clinical course of pregnan-
cy, as well as its outcome, directly depends on the condition of mother’s
health, especially of her endocrine system. The pineal gland (epiphysis) is
one of the most important parts of this system. The endocrine function of
this gland is producing and secreting of such hormones as melatonin and
serotonin. Melatonin (5-methoxy-N-acetyltriptamine) chemically belongs
to the class of indols. The essential aminoacid tryptophan is the biological
melatonin precursor. Unlike serotonin, melatonin easily crosses hema-
to-encephalic barrier [1, 2]. There is an assumption that this hormone
is being secreted from the pineal gland into cerebrospinal fluid [3]. It's

been established that melatonin is actively produced by trophoblact and
placenta [3, 5] and plays an important role in the course of normal preg-
nancy: it is involved in successful implantation of a fertilized egg [3], has
an influence on the childbirth [4], decreases oxidative stress [6], espe-
cially in the case of pre-eclampsia [2, 7, 8] etc. Oral intake of melatonin
improves the perinatal results in pregnant women with intrauterine fetal
growth restriction (IUGR) [8]. At the same time, the interaction between
the pineal gland and placental trophoblast as between the producers of
melatonin as well as between the parts of endocrine system of a mother
are still generally unclear. It is also unknown whether placenta secrets
melatonin in circadian regime [8].
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Placenta is an important organ in the context of the development of cel-
lular transplantology because nowadays many researchers intensively study
the possibilities of the use of stem cells in the therapy of different diseases;
both umbilical blood [9] and placental tissue [10, 11] are proposed for this
goal. It is still unclear whether the sampling of umbilical cord’s blood and/or
placental tissue for stem cells isolation is reasonable or not in case of diag-
nosed placental insufficiency and IUGR, and what are the relevant risks. For
example, one of such risks might be the mitochondrial insufficiency of the
trophoblast’s stem cells caused by hypoxic stress [12]. That's why the new
markers (mostly biochemical) that could depict the conditions of placenta’s
tissue and cells are being intensively searched.

Among others, Placental Growth Factor (PIGF) can be considered
as such marker. PIGF expresses pro-angiogenic effect in maternal-fetal
complex; it also has positive influence on the growth of trophoblast, and it
has been well known as the predictor and the diagnostical marker of pre-
eclampsia. [13, 14]. On the other hand, lately this molecule attracts more
attention of the researches in the case of placental insufficiency (Pl) or
fetal distress. For example, Bligh et al. established that the lowered level
of PIGF in mothers™ blood is associated with the decreased Apgar score
of newborns, pathological changes of the rhythm of the fetal heartbeat
during labor and with the changes of the blood pH in the umbilical arter-
ies which are usually observed in case of fetal hypoxia [15]. Kwiatkowski
et al. found out that the ratio between PIGF and soluble FMS-like tyrosine
kinase-1 (sFlt-1) is changed with the predominance of sFit-1, if the blood
flow disorders, expressed as «ischemic placental syndrome», are pres-
ent in the uterine and umbilical arteries. The authors also have found the
negative correlation between the concentrations of PIGF, studied in the
blood plasma of pregnant women, and the degrees of the disorders of the
blood flow in uterine and umbilical arteries [16]. Broere-Brown et al. stud-
ied relevantly large cohort of patients (3461 labors) and established that
the decreased level of PIGF in umbilical blood sampled at labor has been
associated with the lowered body mass at birth and with the presence of
IUGR [17]. The presence of links between the decrease of PIGF and the
expression of Pl has also been confirmed by other researches [18, 19].

Based on the mentioned above, the conclusion can be drawn that the
decreased level of PIGF both in the blood plasma of a pregnant woman
and in umbilical blood is the reliable diagnostic criteria of Pl and IUGR.

OBJECTIVE OF THE STUDY. To investigate the pathogenic links be-
tween secretion of melatonin, placental growth factor and reproductive
hormones in pregnant women with placental insufficiency, manifested as
the intrauterine growth restriction syndrome of the fetus.

MATERIALS AND METHODS

35 pregnant women aged 18-36 with placental insufficiency mani-
festing as IUGR syndrome of 2™ to 3 degree of severity (the predicted
body mass of the fetus was less then 10™ percentile, according to ultra-
sound examination) were included in the study (experimental) group at
pregnancy term 30-36 weeks of gestation. The control group consisted of
20 women with uncomplicated pregnancy at the same term. The women
suffering from severe extragenital pathology and also patients, who had
been diagnosed with immune conflict or had the signs of intrauterine in-
fection, were excluded from the study.

The blood concentrations of melatonin and placental growth factor
(PIGF) as well as the blood concentrations of certain placental hormones
(progesterone, placental lactogen and unconjugated estriol) were studied
in venous blood. The blood was sampled by one-time veninpuncture of
peripheral vein performed on fasting condition at 8 am. The samples were
centrifuged for 5 minutes with acceleration 1000 xg. The concentrations
of melatonin and PIGF were established by ELISA using diagnostic kits
Melatonin ELISA and PIGF ELISA (/BL, Germany) and analyzer Stat Fax
1904 (Awareness Technology, Inc., USA).

We also established the concentrations of the hormones, produced
by placenta (progesterone, unconjugated estriol and placental lactogen),
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in all women who were included to the study group and the control group.
The determination of the levels of the reproductive hormones was per-
formed by ELISA. The levels of placental lactogen were established us-
ing microplate reader URIT-660 (URIT Medical Electronic Group Co., Ltd,
China People Republic). The concentrations of unconjugated estriol and
progesterone in the blood plasma of the patients were studied by che-
miluminescent immune assay. The diagnostic kits Siemens (Germany)
were used for each hormone. The results were estimated using analyzer
IMMULITE 2000 (Siemens Healthcare Diagnostics Inc., USA).

The results were statistically processed by software MedCalc (Med-
Calc Software, Belgium) using Welch-test for unequal samples. The data
was represented as M + SD. The differences were considered as statisti-
cally significant in case of p < 0.05. Pearson’s coefficient of correlation
was used for establishing the correlation links between studied indexes.

RESULTS AND DISCUSSION

The results of the study of the melatonin concentrations in the blood
of examined women are represented on the Figure 1. The mean concen-
tration of melatonin in the study group was found as 129.90 + 17.65 pg/
ml (n = 35), in the control group —231.25 + 21.56 pg/ml (n = 20). Accord-
ing to the histogram, significantly lowered concentrations of melatonin
were found in pregnant women with PI, compared to the healthy pregnant
women (p = 0.0003).

The results of the comparison of the levels of PIGF in the blood plas-
ma of examined women are represented on the Figure 2. The reduction
of the mean concentration of PIGF by 1.78 times in the blood plasma of
pregnant women of the study group, compared to control group (study
group — 130.78 + 15.80 pg/ml, control group — 230.00 + 29.97 pg/ml, p
< 0.01), in our opinion, is the evidence of the decline of angiogenesis in
placental tissue.

Data of the levels of hormones that are produced by placenta (proges-
terone, unconjugated estriol, placental lactogen) are listed below (Table 1).
Our results confirm the presence of Pl in women of the experimental
group, since we have found a significant decrease, compared to the con-
trol group, of two out of the three studied hormonal indicators of placental
activity. The disordered hormonal activity of the placental tissue in the
group of women with Pl was expressed as the decrease of concentra-
tions, compared to control, of progesterone (by 1.98 times, p < 0.01), and
placental lactogen (by 1.23 fold, p < 0.05).

No significant difference was found between the concentrations of
unconjugated estriol between the groups. This fact might be considered
as the compensatory reaction of the placental tissue.
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We also studied the correlation links between studied indexes. In par-
ticular, a close correlation between melatonin and progesterone levels
was found in the control group (r = 0.76, P = 0.0001; fig. 3), as well as
a moderate correlation between the concentrations of melatonin and un-
conjugated estriol — also in the control group (r = 0.61, P = 0.004; fig. 4).

In the group of women with Pl we could only establish the moderate
negative correlation between the levels of melatonin and placental lacto-
gen (r=-0.438, P = 0.042; fig. 5).

Basing on the above data, it can be assumed that in healthy pregnant
women the production of steroid hormones by placenta, namely proges-
terone and unconjugated estriol, directly depends on the concentration
of melatonin in the blood. This correlation is disordered in the case of PI.
Melatonin should be considered as a trigger for the detected correlation
links, because it has been established that this hormone, in particular, af-
fects the balance of estrogen sulfates in endothelial cells of the umbilical
vein by regulating the balance between estrogen-sulfatase and sulfotrans-
ferase [20]. A similar principle of regulation might be relevant also to pro-
gesterone. Some researchers indicate the protective role of melatonin due
to anti-oxidant activity in the production of progesterone by lutheal cells
[21]. There are reasonable bases to affirm that melatonin also stimulates
secretion of progesterone by placental tissue [22, 23].

Concerning placental lactogen and its interaction with melatonin,
it has been only established that the concentration of this hormone in
placental tissue of rats changes accordingly to circadian rhythms [24].
In our opinion, the negative correlation between melatonin and placental
lactogen can be explained as compensatory reaction of placental tissue:
the deficiency of production of one of the mentioned hormones (placental
lactogen) is partially compensated by another one (melatonin).

Melatonin has a positive effect on mesenchymal stem cells both in
vitro and in vivo [25]; this way its level can be considered as critical for a
successful isolation of these cells from umbilical blood. Concerning PIGF,
it has been established that this factor is produced by mesenchymal stem
cells [26], therefore, in theory, PIGF might be a diagnostical marker of
quantity and quality of such cells. Unfortunately, we could not find any
publications in scientific research databases that describe the interaction
between melatonin and PIGF, neither in normal pregnancy, nor in case of
placental insufficiency.
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To sum up, the blood levels of melatonin and PIGF in pregnant women significantly decrease in case of placental insufficiency, manifested
as intrauterine fetal growth restriction syndrome. Placental insufficiency was confirmed biochemically in the study group, especially,
a considerably decreased production of the placental hormones was found, compared to the pregnant women of the control group. In healthy
pregnant women the secretion of steroid hormones (progesterone and unconjugated estriol) by placenta directly correlates with the blood
concentration of melatonin. This link is disordered in case of placental insufficiency.
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